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Preface
This report is the output from a project that considered environmental issues and priorities from a
strategic perspective rather than providing detailed solutions to individual problems.
The approach adopted involved conducting a desktop review of activities already underway,
discussions with relevant parties, preparation of papers and conducting a workshop and then writing
this report.
The workshop was not constrained by current thinking and policies and was free to explore all
opportunities to deal with environmental issues.
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Executive Summary
A brief review of environmental management within the current water management scene in
Tasmania shows that environmental issues should be managed much more effectively and efficiently.
The principle problem is a lack of effective strategic or practical links between environmental and
water management in the area of water development, planning and management.
A suite of policy and management planning initiatives are recommended to address this problem.
These initiatives include:
· Establishing and resourcing the implementation of several new policies addressing key aquatic
environmental issues.
· Significant improvements to environmental management within Water Management Planning,
including a focus on environmental outcomes.
· Providing a framework and resources for active assessment, review and audit of the
environmental performance of Water Management plans.
Water management planning is seen as the centrepiece of effective management of environmental
issues. However the existing planning process must be upgraded to ensure that environmental values
are being effectively managed.
In addition, an ‘Australian-first’ system of freshwater and estuarine comprehensive, adequate and
representative ‘CAR’ reserves is recommended to allow effective conservation of key, representative
aquatic ecosystems. Conservation of these representative aquatic ecosystems (which will include rivers
and streams, wetlands, major groundwater springs, lakes and estuaries) will be achieved through a
comprehensive review of aquatic environmental values. Where possible, representative systems will be
identified within existing  reserves and on public land. Where the remaining high conservation priority
systems are identified on private and public lands, a series of planning and water management
constraints are recommended, along with land management prescriptions and voluntary covenants
aimed at maintaining key aquatic environmental values.
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1. Introduction and Aims of Project
This document describes the outcomes of a project which scopes environmental issues associated
with water development and management in Tasmania, and more specifically, the strategic approaches
needed to address those issues within a Water Development Plan for Tasmania planning framework.
Environmental issues and priorities are considered from a strategic perspective rather than providing
detailed solutions to individual problems. The approach adopted involved conducting a desktop
review of activities already underway, discussions with relevant parties, preparation of papers and
conducting a workshop and then writing this report. The workshop was not constrained by current
thinking and policies and was free to explore all opportunities to deal with environmental issues.
The project is one of several being conducted within the Water Development Plan for Tasmania
project and was conducted in three stages:
· A brief review of environmental management within current Tasmanian water management;
· A workshop involving key environmental stakeholders and specialists aimed at scoping the major
Strategic environmental issues relevant to the Water Development Plan for Tasmania;
· Development of a strategy for incorporating environmental management within the Water
Development Plan for Tasmania, including a  management framework and a set of activities
scheduled over the next five years.
This report summarises the first two components and discusses the third component in detail.
The overall aims of the project were to:
1. Identify major principles which should be embodied in the Water Development Plan for
Tasmania which are both consistent with sustainable development and the existing legislative
framework, though not bound by the latter.
2. Identify state-wide environmental issues which are relevant to water development.
3. Formulate a draft framework for incorporating environmental issues as constraints and
management objectives within water development planning.
Initially it was conceived that the project might also identify environmental issues pertinent to water
development on a catchment by catchment basis. However it became rapidly apparent that this was
more substantial a task than time and resources permitted, and that it would be incorporated within a
larger task recommended by this scoping project.
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2. Current Water Management Scene
2.1 Overview of regulatory tools
A range of regulatory tools and management activities are associated with aquatic environmental
values in land and water resource management in Tasmania. The policy and regulatory context within
which water management operates in Tasmania is summarised elsewhere within the main Water
Development Plan for Tasmania report, along with an overview of the current administrative
framework. The following section describes the Tasmanian water management framework from the
point of view of how well environmental issues are actually managed and what the key issues and gaps
are which influence the success at achieving real environmental outcomes.
The Resource Management and Planning System was established in 1993 with the intention of
promoting sustainable development and formally linking resource management legislation to that end.
However, the Resource Management and Planning System has not resulted in a fully integrated
resource management system to date. As a result, some regulatory and policy tools which control
water and environmental management are only partially linked at the management ‘coal face’, and still
lack well-structured formal links between them. Attempts are being made to integrate environmental
and abstractive water management issues in Tasmanian legislation and policy, largely in response to
significant drivers such as the Council of Australian Governments, Agreement on Water Reform.
Much of the activity associated with a range of aspects of water reform, for example the assessment of
environmental flow requirements, has however been reactive to meet National Competition Council
tranche payment criteria under Council of Australian Governments’ Water Reform, and ‘top-down’
strategic environmental planning is only now being developed.
Several acts impact directly and indirectly on environmental issues as they pertain to aquatic systems.
The Water Management Act 1999 is an ‘enabling’ act which sets up conditions for water management as
well as allocations of water for environmental purposes. It provides little guidance, however, for how
environmental issues are to be incorporated within water development planning at the state or
catchment level. Specific policies and guidelines, such as the new water for ecosystems policy, are
needed to support sustainable management of these issues under the Water Management Act 1999.
Five primary mechanisms actively incorporate management of environmental values within water
management and development within the state:
· Management of water allocations and licences;
· The approval process for dam construction and licensing, and related Environmental Impact
Assessment/Environment Management Planning processes triggered the Environmental Management
and Pollution Control Act, 1994.
· The State Water Quality Management Policy (1997) and associated activities;
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· Water Management Planning (State Government); and
· Water Management Planning (Hydro Tasmania).
Other policies, strategies or frameworks under development include:
· The Tasmanian Wetland Strategy 2001;
· Tasmania’s Nature Conservation Strategy 2001;
· Water for Ecosystems Policy (Department of Primary Industries, Water and Environment);
· A State Natural Resource Management Strategy (Department of Primary Industries, Water and
Environment); and
· Water management and catchment management planning by Water Authorities (e.g. Hobart
Water and Esk Water) and local government;.
Integrated Catchment Management has made little progress to date in Tasmania, and has not provided
a strategic basis of managing land and water use impacts on aquatic environmental values.
Other activities which directly or indirectly affect aquatic environmental values include:
· Setting of Protected Environmental Values for water quality (and their co-opting for water
quantity management);
· Assessment and allocation of environmental flows (Department of Primary Industries, Water and
Environment) for priority catchments;
· Assessment and restoration of fish passage at weirs/dams;
· Riverworks and other on-ground stream/catchment rehabilitation programs;
· Forest Management Planning and the Regional Forest Agreement comprehensive, adequate and
representative ‘CAR’ reserve system; and
· A range of short-term Natural Heritage Trust supported programs.
The administrative framework within which these regulatory tools, policies, and activities are managed
is described elsewhere in the main Water Development Plan for Tasmania report.
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2.2 Gaps in Management of Environmental Issues
The following issues can be identified in relation to five of the principal activities which integrate
environmental and water management in the state.
2.2.1 Specific issues
Water allocation licensing issues
Until the recent advent of Water Management Planning, no framework existed for whole-of-
catchment integration of water allocations, so decisions were made on a case-by-case basis. Draft
Water Management Plans are now being developed which will start to address this issue. Detailed
environmental assessments have not been conducted for any water allocation application not tied to a
dam approval or other ‘Level 2’ activity under the Environmental Management and Pollution Control Act,
1994, to date. Again, it is envisaged that the Water Management Planning process will address this
issue, at least in part. Management of compliance is a major issue, with the absence of any
state/regional water allocation metering program. The trend toward monthly (rather than total) flow
allocations and water trading creates an even greater need for effective compliance monitoring. Lack
of resourcing (staff, funds) for fully effective review of allocations or collection and review of the
required information is also an issue.
State water quality management process issues
This mechanism is unlikely to result in significant improvement in water management unless Water
Quality Objectives are developed from Protected Environmental Values and then actively
incorporated into state and local government management regulatory tools. The commitment of
resources to enacting the policy is limited.
Dam approval process issues
No formal process exists for integration of the Assessment Committee for Dam Construction process
with water management and allocation issues. Environmental impact and sustainability issues of dam
construction cannot be divorced from water management associated with the dam, but the manner in
which this is assessed is not clearly formulated. No whole-of-catchment process for dam assessments
has been conducted to date, though there is the capacity to do this within Water Management
Planning. Investigations and technology for provision of fish passage requirements have not been
adequately resourced to date. No ongoing monitoring/assessment has been conducted (or resourced)
in relation to impacts of new dams on flow regimes, fish passage or water quality.
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Water for ecosystems issues
Resourcing at both assessment and allocation stages is inadequate.  As a result, assessments are
currently focused on minimum flows rather than ‘holistically’ on the entire flow regime. The current
process for converting environmental flow requirements (assessment results) into environmental flow
allocations within the two draft Water Management Plans that exist in the state does not fully comply
with Principle 12 of the Agriculture and Resource Management Council of Australia and New Zealand
(ARMCANZ)/Australian and New Zealand Environment Conservation Council (ANZECC) National
Principles for the Provision of Water for Ecosystems: “All relevant environmental, social and economic
stakeholders will be involved in water allocation planning and decision-making on environmental water provisions.”
There is no external, independent review of the environmental flow allocation process. The current
allocation process is leading toward adoption of minimum flow allocations with a high risk to
environmental values, and a slow phase-in of flows up to a ‘moderate’ risk level (over 5 – 7 years).
This trade-off and allocation process is overly slow, and is leading to provision of a poor level of
protection for environmental values. There is no assessment of estuarine and wetland ‘environmental
flow’ requirements. There is no planning for flows to enhance/restore already degraded values in
stressed and over-allocated systems.
Department of Primary Industries, Water and Environment Water
Management Planning issues
Resourcing at both developmental and  implementation stages is currently inadequate.  There is also
no integration with catchment management and local government planning. Because the Water
Management Act 1999 is not specific plans being developed may not fully integrate water allocation,
social and environmental issues. It follows that proposals for activities associated with monitoring
environmental values within pending Water Management Plans could be highly inadequate, and
resources for this activity are not being adequately planned for. Similarly, there is no articulation of a
feedback loop which will lead to refinement of the plans in response to environmental conditions, or
for assessing a plan’s ‘environmental performance’. There is no framework for prioritising
environmental values within plans and identifying ‘benchmark’ or ‘reserve’ subcatchments for
conserving aquatic bio/geo diversity.
Hydro Tasmania Water Management Planning Issues
There should be close integration of Hydro water management planning with any new State Water
Management and Protected Environmental Values, Water Quality Objectives processes, provided the
latter are of high enough quality. A transparent, formal and externally consultative trade-off process
between environmental values and Hydro Tasmania resource interests should be established. External
input should be sought into the formulation of any Hydro Tasmania River Management Objectives, to
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ensure all environmental values are accounted for – an issue that is separate from setting conditions
for a Hydro licence under the Water Management Act 1999.
2.2.2 Summary of key issues
The following significant gaps in the management of environmental issues associated with water
management and development in Tasmania can be identified :
· Poor state resourcing of the environmental aspects of water management (despite National
Competition Council tranche payments specifically associated with environmental aspects of
water management);
· The lack of progress with integrated catchment/natural resource management;
· Lack of a catchment-wide focus in aquatic environmental management;
· Slow progress with water management planning;
· The absence of a documented, formal process for deriving environmental flow allocations from
environmental flow requirement assessment results;
· The absence of an external technical review of the environmental flow allocation process;
· The need to develop specific environmental management objectives for specific waterbodies;
· The lack of clear linkages between management of water quality and quantity (e.g. Dilution flows);
· A need for compulsory metered off-takes to support compliance and water management decision
making;
· The need for integration of activities and processes under Acts and policies;
· The need for education of community and regulatory authorities;
· The absence of a management framework for estuaries;
· The occurrence of several regulatory “failures” e.g. Provision of fish passage under the Inland
Fisheries Act 1995, and regulation of instream works under the Land Use Planning and Approvals Act
1993
· The need for better resourcing and coordination of monitoring of water quality, aquatic biota,
hydrology, geomorphological changes;
· The need for a formal environmental monitoring-management feedback and review framework
within the Water Management Planning process;
· The absence of a state conservation policy for rivers, wetlands, estuaries, groundwaters; and
· No active formal discouragement of instream storages to minimise instream impacts.
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2.3 How well are environmental issues managed within
water management?
It is apparent from this brief overview that:
· There is no overarching strategy that deals with environmental issues in water management;
· Current approaches are piece-meal and often single issue-based, with weak linkages; and
· Development proposals are often managed one by one, and there is little opportunity for a whole
of catchment approach to maintaining environmental values. While some attempt is made by
department of primary industries, water and environment staff to do this, it is under-resourced
and frequently not fully successful.
Key issues that emerge from this evaluation are:
· That the ‘tyranny of small decisions’ is a significant problem in water management;
· There are legacies of historical management decisions which need to be reviewed with a view to
restoration and/or rehabilitation. A cogent example is the absence of environmental assessment
or sustainable management planning that accompanied the development of the coal river
irrigation scheme, which is now accompanied by a number of environmental issues that should
have been avoided (blue-green algal blooms, increasing salinity, cessation of native fish migration,
declining river health).
· Overall loss of aquatic values (species, communities, amenity etc) can occur with little possibility
of detection or intervention;  and
· That a strategy for managing aquatic environmental values through a combination of active
conservation and management prescriptions is urgently required and should be a core component
of the Water Development Plan for Tasmania.
Gaps in current knowledge include:
· No comprehensive survey or inventory of biodiversity, physico-chemical and
landform/geomorphological features of wetlands, rivers and estuaries.
· The absence of a comprehensive inventory of water-related infrastructure;
· A poor understanding of how the hydrological regime determines the state of wetlands and
estuaries;
· Limited understanding of impact of human interventions on aquatic ecosystem values; and
· The absence of an assessment of the groundwater resource, takes and interactions with surface
water resources.
There is no state or national policy or management framework for the conservation or protection of
river, wetland or estuarine natural values. Dunn (2001) reviews the status of river conservation in
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Australia and Tasmania, and explores options for assessment of river conservation status. She notes
that:
· There is currently no conservation strategy in Tasmania targeting river systems, whereas representative areas of forest
have been protected under the Regional Forest Agreement, and other types of terrestrial habitats and even
geomorphic systems are being provided with protection under the Commonwealth Biodiversity Strategy.  At present,
rivers classified as ‘Wild Rivers’ are largely only protected within the south-west (World Heritage Area).  There are
no other provisions for the protection of unregulated or largely undisturbed rivers in Tasmania.
· There appears to be an urgent need for protection of a representative suite of riverine habitats based on interim
assessment using existing databases and a framework of ARC river basins.
· Immediate opportunities exist to pursue such conservation measures through the draft Tasmanian Nature
Conservation Strategy, Water Plans and Natural Heritage Trust programs.
Forests are the only natural resource sector in Tasmania that has been subject to development of a
comprehensive system of resource management which includes policy and regulation tools, reserve
systems and management planning prescriptions aimed at conserving core environmental values (e.g.
biodiversity). Marine fisheries is the only other sector for which similar developments are occurring.
Forest conservation, as enacted through the Tasmanian Regional Forest Agreement, is mainly centred
on defining landscape units based on community composition of  terrestrial vegetation, coupled with
threatened species considerations. Aquatic systems management and conservation is more
problematic because of the complex interactions between landscape and hydrology which act across a
number of boundaries and gradients. Dunn (2001) indicates that “a holistic view of river values is widely
accepted, incorporating geomorphic, hydrological and biotic elements” and that “river function also has a high priority,
both in terms of instream processes and landscape roles”.
The environmental condition of estuaries is an intimate product of interactions between the
catchment, rivers, groundwater and tidal marine waters. Appropriate management and/or protection
of catchment hydrology, sediment and nutrient yields is critical in determining the state of estuarine
ecosystems. Development of a  management system linking water management and development in
Tasmanian river catchments with estuarine environmental values is lacking and urgently needed.
Overall, environmental management within the water sector requires better integration, does not focus
on environmental outcomes, does not identify and therefore relate to core environmental values, and
is under-resourced. As such it represents a potential failure of the sustainability aspects of the
Resource Management and Planning System unless these issues are resolved. A strategic focus at
policy and planning level is urgently required.
Department of Primary Industries, Water and Environment 13
Water Development Plan for Tasmania
Strategic Environmental Issues Scoping Report
Freshwater Systems
3. Values and Drivers of Freshwater
and Estuarine Systems in
Tasmania
The environmental issue scoping workshop identified a range of key state-wide environmental values
that must be addressed within the Water Development Plan for Tasmania, as well as those drivers of
environmental outcomes which need to be managed.
3.1 Values
The following core values were identified as being important in Tasmanian freshwater and estuarine
systems:
· Intrinsic natural processes – biological and physico-chemical;
· Natural biodiversity;
· Natural landscape- or geo- diversity;
· High natural levels of biological endemicity;
· Aesthetic values and amenity;
· The presence of undisturbed systems;
· Water quality for ecosystems;
· Interconnectedness between aquatic components (e.g. River to estuary, river to floodplain,
groundwater to wetlands);
· Natural variability through time (e.g. Hydrology);
· Threatened species and communities;
· Natural rates of key processes (e.g. Material transport, mixing etc); and
· Absence of alien species.
This list of values, while being fairly non specific and acting at different levels, recognises some of the
unique features that environmental management of aquatic ecosystems needs to maintain/protect.
These include structural aspects such as biodiversity, geodiversity, persistence of biological
communities and species population. However, a unique nature of aquatic system management is the
need to ensure that natural processes must be maintained with rates, ranges and variabilities
commensurate with maintaining ecosystem function. Process (function) is as important as state (form)
in aquatic ecosystems.
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3.2 Drivers of Environmental Condition of Aquatic
Sytems
A large list of ‘drivers’ of the environmental state of aquatic systems in Tasmania were identified, all of
which result in directly or indirect forms of human impact:
· Community expectations and understanding of water  quality and quantity (security and reliability
of supply);
· Water abstraction (and overuse);
· Dam development (in and off-stream);
· Structural works (weirs, culverts, levees diversions etc);
· Intensive irrigation;
· Land clearance;
· Wetland conversion;
· Inter- and intra-basin water transfers;
· Intensification of agro-forestry practices;
· Chemical use;
· Intensive aquaculture (freshwater and estuarine);
· Urban development;
· Levels of per capita water use;
· Recreational impacts;
· Wastewater discharge (urban, industrial, agricultural);
· Poor riparian zone management;
· Non-structural works (gravel extraction, channel alteration etc);
· Hydro-power generation and management;
· Alien species introductions;
· Tourism development (non-urban and urban);
· Wastewater reuse;
· Road and rail development;
· Rural residential;
Department of Primary Industries, Water and Environment 15
Water Development Plan for Tasmania
Strategic Environmental Issues Scoping Report
Freshwater Systems
· Mining;
· Climate change; and
· Council of Australian Governments/National Action Plan/Natural Resource Management
Strategy.
Department of Primary Industries, Water and Environment 16
Water Development Plan for Tasmania
Strategic Environmental Issues Scoping Report
Freshwater Systems
4. Recommendations for a Strategic
Framework
This section describes a series of strategic recommendations for incorporating the management of
environmental issues within the Water Development Plan for Tasmania, as well as within the Water
Management Planning Process. It is strongly recommend that the Water Management Plan process be
seen as a core part of the Water Development Plan for Tasmania.
4.1 Planning Framework
A core part of integrating environmental management within water development and management
planning is adoption of a planning framework which has environmental management strategies
embedded within it. In order for this to happen, a water planning framework should contain all of the
following basic components and links:
 
Policy and Regulation Setting 
Management Planning 
Operational Systems 
Implementation 
Auditing and Monitoring 
R&D 
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The sections that follow recommend a series of elements that need to be established within the Water
Development Plan for Tasmania under each of the above critical components.
Several means of providing protection for environmental values of fresh and estuarine systems exist:
1. Full catchment or sub-catchment protection, through reservation (e.g. ‘CAR’ style reserves);
2. Local, riparian zone protection, through formal/informal reservation;
3. Prescriptions (restrictions) on activities known to impact on the environmental values of the
system, including water infrastructure development (e.g. Irrigation storage and farm dam
building);
4. Restrictions on water abstraction;
5. Re-allocation of water to the system;
6. Restoration of flows, fish passage, riparian zones etc.
Mechanisms 1 and 2 are considered under Policy and Regulation Setting below, while mechanisms 3
to 6 are discussed under Water Management Planning.
4.2 Policy and Regulation Setting
In considering the management of environmental issues associated with water development and
management in Tasmania, it is informative to consider the systems operating in the forest industry.
The Policy and regulation setting for management of ‘non-wood’ environmental values in Tasmanian
forests has two primary tiers:
1. Policy and Management tools (e.g. practices code(s); ‘biodiversity spines’ to maintain native forest
biodiversity in plantation areas etc); and
2. Formal and Informal Reserves, established under the Regional Forest Agreement, mainly on public
land.
Both of these approaches are also recommended for management of freshwater and estuarine systems
in Tasmania.
4.2.1 Policy
A new State Conservation Policy for Fresh and Estuarine Water-bodies is required to articulate a
mechanism for the conservation of fresh and estuarine waters. This policy should guide:
· The establishment of a CAR-type reserve system for fresh and estuarine waters (see below);
· Management of those reserve areas to ensure sustainability of aquatic environmental values within
them; and
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· Ongoing assessment and management of key aquatic environmental values within the reserve
areas.
New individual polices are also required under existing Acts to guide specific activities. These should
include the following policies:
Water Management Act 1999
Instream vs Offstream development policy
To encourage offstream storage development, and criteria to be met for instream storage
development.
Flood flow provision policy
A policy to ensure provision of flood flows for key riverine and estuarine processes in regulated
streams e.g. channel maintenance floods.
Water transfer policy
A policy defining conditions under which water transfers within and between catchments may take
place.
Water releases from dams policy
A policy dealing with the issue of downstream water temperature and quality associated with releases
from dams.
Water provision for estuaries policy
A policy aimed at:
· Ensuring environmental flow allocations are made for maintenance of estuarine environmental
values; and
· Assessing and setting limits for water development in catchments so as to ensure sustainability of
estuarine environments.
Inland Fisheries Act 1995
Provision of Fish Passage policy
A policy is needed to facilitate management of fish passage issues associated with stream infrastructure
including dams, weirs, fords and culverts.
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Land Use Planning and Approvals Act 1993
Instream works policy
A policy is needed to describe acceptable environmental practices associated with instream works.
4.2.2 Fresh and Estuarine Waters CAR Reserve System
Background to CAR
Tasmanian freshwater and estuarine ecosystems have progressively suffered a decline in condition,
ecological health and extent in parallel with similar systems in other Australian states (EA 1997, RPDC
1997). In regions other than the World Heritage Area, most river systems and wetlands and estuaries
have suffered substantial impacts from land clearing, gully erosion, sedimentation and diffuse source
pollution. Additional ‘drivers’ of environmental change in aquatic ecosystems listed under section 3.2
also continue to cause ongoing degradation of Tasmanian natural aquatic resources. Water abstraction,
combined with inappropriate river channel, riparian and land management practices contribute
significantly to these impacts. While increased coordination of water management is slowly being
developed, there has been little attempt to reverse historical trends in degradation of aquatic
ecosystems in the state. Recent investments in river rehabilitation have been small in scale and
sustained by relatively ephemeral funding sources.
Much of Tasmania’s aquatic fauna and flora is locally endemic, i.e. it occurs nowhere else in the world.
For example, there are large groups of freshwater insects, molluscs and crustaceans which have
species with highly localised distributions within Tasmania, with many species depending on individual
habitat types or water bodies for their existence. This applies to native fish species as well, with six out
of the ten native galaxiid fish species being listed under the state Threatened Species Protection Act
and the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 as rare, threatened or
endangered. Several more fish species are highly local in distribution and are therefore vulnerable to
human-induced impacts. The conservation status of many species in these faunal groups has yet to be
determined.
Tasmania has a particularly diverse range of aquatic ecosystems due to the locally diverse range of
geology, geomorphology and hydrology. This results in both high diversity and high numbers of
species of locally endemic freshwater fauna and flora, accompanied by a high diversity of
geomorphological and hydrological aquatic ecosystem types. These types include lakes and wetlands,
river channels and groundwater springs which are unique in an Australian and even global context,
and which are often associated with uniquely diverse and endemic flora and fauna.
There is an urgent need for adequate protection of aquatic habitats and ecosystems from further water
development, and to introduce measures which protect them from current and future land
development. While formal attempts have been made to provide protection to freshwater ecosystems
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from forest management, through the Forest Practices Act and associated Codes, no such attempt has
been made in relation to the much more substantial impacts from land clearing and agriculture.
Through the National Reserve System, and under the National Strategy for Conservation of
Australia’s Biological Diversity, Tasmania is obliged to establish and adequately manage a
comprehensive, adequate and representative (CAR) system of protected areas covering “marine and
terrestrial ecosystems”. This includes freshwater and estuarine ecosystems. The Tasmanian Regional
Forest Agreement involved reservation of many forest vegetation communities. However, several
other important components of natural diversity, including freshwater rivers, lakes, wetlands,
groundwater springs and estuaries, remain poorly reserved or completely unreserved and therefore
represent significant gaps in the CAR reserve system. The absence of a CAR reserve framework
covering fresh and estuarine waters is also identified as an issue in the background documentation to
the Tasmanian Nature Conservation Strategy, due to be released in mid 2001 (TNCS 2001).
A tiered system of water management is needed which allows for high level protection of aquatic
environmental values through reservation of high conservation value aquatic ecosystems (fresh and
estuarine), combined with conservation of water values through a ban on new water development and
planning prescriptions on riparian and agricultural land management.
A set of formal and informal reserves should be established to protect the core environmental values
of freshwater and estuarine systems from water development and management impacts, including:
· Infrastructure development and maintenance;
· Water abstractions and transfers;
· Water quality degradation; and
· Aquatic habitat alteration and degradation.
This system should ideally also protect these core environmental values for all the drivers identified
under section 3.2 of this report. This is, however, unlikely to be successful at present until an
integrated land and water management framework is established in Tasmania.
A CAR reserve system is needed for fresh and estuarine waters (including wetlands, lakes and
groundwaters) which is:
· Both formal and informal (the latter acting by prescriptions and/or covenants);
· Predominantly established on public land and within existing reserves, where possible;
· Statewide on a biological, geomorphological and hydrological basis;
· Covers a range of environmental values;
· Covers a range of scales (e.g. Catchment sizes);
· Has prescriptions dependent on the core aquatic environmental values for each system; and
· Is integrated into management planning.
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As with the forest reserve system, a freshwater and estuarine reserve system should be based on the
principles of comprehensiveness, adequacy and representativeness, in a similar way to that described
for forest reserves (see JANIS 1997). The following  modified definitions apply:
Comprehensive: includes the full range of freshwater and estuarine ecosystem, as recognised by an agreed Tasmanian
scientific classification at appropriate scales.
Adequate: the maintenance of viability and integrity of key environmental values including  hydrological, physical, geo-
chemical and biological processes, as well as of biological populations, species and communities.
Representative: areas of the aquatic environment that are selected for inclusion in reserves should reasonably reflect
the biotic and geomorphological diversity of Tasmania’s aquatic ecosystems.
An aquatic CAR reserve system should, as for the forest reserves, comprise “areas of both public and
private land that are reserved specifically for aquatic conservation purposes” (JANIS 1997).
A primary aim of a CAR aquatic reserve system must be to ensure maintenance of core aquatic
environmental values into the future. The health of freshwater and estuarine aquatic ecosystems is
intimately linked to conditions in the catchment, and hence to land use practices. Protection of core
aquatic environmental values does necessarily imply the ‘locking up’ of land resources, however. Much
may be achieved by enforcing effective land and riparian management practices, coupled with a cap on
surface and ground water development and abstraction.
There has been only limited effort at a national level to formally protect the conservation status of
freshwater and estuarine ecosystems. Establishment of a Tasmanian CAR system for fresh and
estuarine ecosystems would therefore be an ‘Australian first’ initiative.
Specific legislation defining an aquatic CAR reserve system may not be necessary. Rather, the issue of
a state conservation policy for Fresh and Estuarine Waters may be the most appropriate regulatory
tool, given the stature of a state policy under the State Policies and Projects Act 1993. However, whichever
regulatory tool is used, its operation must be effectively resourced.
Such a policy should also be accompanied by a policy which assesses and sets limits for water
development in catchments so as to minimise impacts on estuaries (see above section on policy
recommendations).
Defining a reserve system
In identifying opportunities for reserving aquatic ecosystems from ongoing degradation, there must be
a pragmatic focus on existing reserves and public lands where applicable.
The collection of data on the biological and physical diversity of riverine, wetland and estuarine
systems in Tasmania, has commenced under several Natural Heritage Trust funded initiatives.
However, there is:
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· No central database showing the location and characteristics of individual waterbodies (lakes,
rivers etc);
· Inconsistency in the spatial coverage of biological/geomorphological/ hydrological data (i.e. Not
all systems have been surveyed);
· Inconsistency in what data has been collected (e.g. Wetland significance has been determined
using plant data only; for rivers data exists on fish and macroinvertebrate communities,
geomorphological features and measures of disturbance form land clearing);
· No analysis of these data sets in the context of determining a classification based on bio/geo
diversity;
· No framework or set of criteria for determining/classifying/prioritising the conservation
significance of freshwater or estuarine systems; and
· No analysis of which systems are adequately reserved within the ca 40% of the state currently
within reserves.
Thus, even before a CAR reserve system for fresh and estuarine systems can be put into place, a phase
of data collection and collation, analysis and classification must be completed.
Both the assessment and conservation of freshwater ecosystems is complex, as the environmental
state of rivers, wetlands and lakes is affected by pressures from the catchment upstream, local riparian
areas, ‘in-stream’ impacts (such as point source pollution, habitat degradation) and groundwater
systems. Thus, using fixed geographic boundaries within a catchment that do not include the major
areas supplying water to the system may not fully protect environmental values within that system.
Identification of CAR reserves for fresh and estuarine waters must include:
· Development of a set of criteria for the establishment of a CAR system for fresh and estuarine
waters, that are broadly consistent with the approach to defining national criteria developed for
the CAR forest reserve system (JANIS 1997), but relevant to the processes and components
unique to aquatic systems. They should include three broad sets of criteria – geomorphological,
biological and hydrological (ground and surface water for rivers and wetlands, hydrodynamic type
for estuaries).
· Collection and collation of appropriate data on biological, geomorphological and hydrological
features.
· Classification using these data into systems with similar structural/biological features and
derivation of an interim regional framework to reflect the diversity of Tasmania’s riverine
environments
· Assessment of the biodiversity, habitat condition and level of disturbance within each system.
· Identification of high diversity value systems within each class or type.
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· Prioritisation of systems for protection from further water (and catchment) development, and
selection of systems requiring reservation.
· Identification of the most appropriate mechanism for protection/reservation for each system.
· Review of current reserves and overlying, where possible, new reserves on them, and on public
lands. and
· Development of management objectives associated with the core environmental values for each
reserved system (i.e. ‘on-reserve management’ involving prescriptions on vegetation clearing, land
use etc.).
Management of a CAR reserve system
 Management of a CAR reserve system for freshwaters must include:
· Incorporation of the protection/reservation approach within  existing and new
state/regional/local natural resource and catchment management plans and local government
planning schemes;
· Focusing state water development planing, implementation and infrastructure development on
un-reserved systems with a low conservation-priority;
· Imposing a cap on all water abstractions and transfers from high conservation-priority and
reserved systems at a level that allows the maintenance of core environmental values;
· Where necessary, reallocation of water in order to ensure maintenance/restoration of the core
aquatic environmental values for that system, with appropriate compensation mechanisms.
· Where necessary, imposing prescriptions on riparian and land management to ensure
maintenance/ restoration of the core aquatic environmental values for that system.
· Ensuring water quality is consistent with the maintenance of core environmental values.
4.3 Management Planning
4.3.1 Rationale
Two tiers of water management planning are required:
1. Within the Water Development Plan for Tasmania
2. Within Water Management Planning for individual catchments/regions.
The Water Development Plan for Tasmania must state a number of principles and objectives or for
conservation for the protection and maintenance of fresh and estuarine environmental values. These
should include the following objectives:
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· To maintain ecological processes and the dynamics of aquatic ecosystems in their hydrological
and  landscape context;
· To maintain viable examples of aquatic ecosystems throughout their natural ranges;
· To maintain viable populations of native aquatic species throughout their natural ranges;
· To maintain viable levels of natural fluvial and estuarine processes throughout their natural
ranges; and
· To maintain the genetic diversity of native aquatic species.
The Water Management Act 1999  does not stipulate that Water Management Plans should be prepared
or used to manage water resources. Integration of management of water uses and environmental
values cannot effectively take place without Water Management Planning, however. The Water
Development Plan for Tasmania must formally require that Water Management Planning, in which
the management of both water uses and environmental values are detailed, be conducted for all
catchments in the state, as an integral part of all water development activities.
There is no formal planning framework for water quality management in Tasmania, despite the
adoption of the State Policy for Water Quality Management 1997, and the effort being made to
develop Protected Environmental Values for many catchments. Without such a framework, it is
unlikely that the process of converting Protected Environmental Values and Water Quality Objectives
into usefully management outcomes will progress efficiently or rapidly. It is unclear to what extent a
new state Natural Resource Management Strategy will provide such a framework. Water quality and
water quantity are key, highly integrated drivers of environmental values in freshwater and estuarine
systems. The adoption of Protected Environmental Values and Water Quality Objectives within a
Water Management Plan framework, as part of a set of Environmental Water Management Objectives
within each plan, is therefore seen as essential.
Substantial improvements to the current round of water management planning are needed in order to
ensure:
· The development of water management planning which incorporates management of
environmental issues (see below); and
· Development of a focus on environmental outcomes as a measure of success of water
development and management.
4.3.2 Environmental Water Objectives
Water Management Plans must also include a suite of Environmental Water Management Objectives,
which must be:
· Based on the core environmental values for each system;
· Specific for specific water bodies; and
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· Also derived at a state level for such issues as threatened species and communities, and other
“non-negotiables”.
These objectives must be formulated to allow monitoring programs to be able to quantitatively assess
management performance against them.
4.3.3 Environmental flows
Provision of water for ecosystems must be consistent with the Australian and New Zealand
Environment Conservation Council (ANZECC) and the Agriculture and Resource Management
Council of Australia and New Zealand (ARMCANZ) National Principles for the Provision of Water
for Ecosystems (SLWRMC 1996), and must also have:
· Defined levels of environmental risk (i.e. What level of risk to which species/habitat/geomorphic
units?);
· A scientifically defensible assessment of environmental flow requirements;
· An independent review of the process for deriving environmental flow allocations from
environmental flow requirements within Water Management Plans, and its outcomes.
4.3.4 Prescriptions and actions
Each Plan must delineate those areas (sub-catchments) within its boundaries which are declared
formal or informal reserves under the Water Development Plan for Tasmania Freshwater and
Estuarine CAR Reserve system. It must also identify any other high conservation-priority water bodies
and sub-catchments. Management prescriptions for these areas must be detailed and aimed at
maintaining their core environmental values.
Prescriptions (restrictions) on activities known to impact on the environmental values of the
remaining catchment(s) under the Plan, including water infrastructure development (e.g. irrigation
storage and farm dam building) must be described in each plan.
Other prescriptions must be described in each Plan, where necessary, including:
· Restrictions on water abstraction to maintain environmental values;
· Management of riparian zones to maintain aquatic environmental values, including water quality;
· Management of infrastructure development and infrastructure maintenance to ensure
maintenance of core environmental values;
· Management of groundwater abstraction to maintain environmental values (e.g. Wetland water
regimes);
· Re-allocation of water to the system to restore/rehabilitate environmental values;
· Restoration of flows, fish passage, riparian zones etc. To rehabilitate environmental values; and
· Management activities identified for management of threatened species or communities.
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Every effort must be made to ensure that this list of prescriptions is as comprehensive as possible to
be consistent with each Plan’s ability to achieve its Water Environmental Quality Objectives.
A review of the issues listed above must be conducted during formulation of each Water Management
Plan. This must also include opportunities for provision/restoration of fish passage, where provision
of such passage will restore native fish communities to a substantial component of the catchment
provided this does not enhance risks to other biota.
Each Water Management Plan must then describe a series of actions aimed at addressing each of these
issues, for example flow restoration, and restoration of fish passage.
4.3.5 Assessment of environmental outcomes
The Water Development Plan for Tasmania must require formal, well designed, adequate, resourced
and ongoing assessment of the impact of all Water Management Plans on key environmental values
(consistent with principles stated in Third Tranche Assessment under the Council of Australian
Governments’ Water Reform Agenda - National Competition Council 2001). These assessments
should include:
· Water quality;
· Ecosystem condition/health, incorporating several biological and geomorphological indicators;
· Status of threatened species, communities, habitats and geomorphological features; and
· Fish passage.
A five yearly review of each Water Management Plan using these indicators against agreed
environmental performance criteria (aka ‘targets’ or ‘standards’) is strongly recommended, to assess
how well the plan has achieved its Environmental Water Management Objectives. Feedback from
these assessments must be incorporated into the revised Plans. An independent Steering Committee
should establish the criteria and review the environmental performance of the Water Management
Plans.
4.4 Operating Systems
A suite of operational guidelines should be prepared which are relevant across all Water Management
Plans. These guidelines should act as the documentation for management actions in the areas of:
· Water quality;
· Water quantity (including compliance monitoring and metering);
· Aquatic biota (e.g. Provision of fish passage, habitat management etc);
· Groundwater quality and management;
· Geomorphology (e.g. For fluvial systems, karst, estuarine mudflats etc);
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· Estuarine ‘health’ (including key estuarine processes);
· Riparian systems; and
· Compliance enforcement.
Ideally, they should also include guidelines for a variety of activities associated with land-use and
catchment management. This would only be effective if land and water management were integrated
under an Integrated Catchment Management/Natural Resource Management framework.
Licence conditions must also be tied to the:
· Environmental Water Management Objectives;
· Water Management Guidelines;
and  include provisions on compliance monitoring and assessment.
Efforts must be made to ensure cross-compatibility of actions under a Water Management Plan,
particularly with regard to maintenance of environmental  values.
4.5 Auditing and Monitoring
Monitoring must be conducted of the core values against the Environmental Water Management
Objectives, accompanied by a periodic external audit. Such a program should be able to identify:
· Non-compliance (in relation to water takes, transfers etc);
· Failure of the Water Management Plan to achieve its objectives; and
· Knowledge (i.e. R&D) gaps.
A formal process to ensure reporting and feedback into the review of the relevant management plan(s)
must be established.
Compliance assessment and enforcement activities must be incorporated into the Water Management
Plan and effectively resourced.
4.6 Research & Development
Research and development activities which support knowledge gaps identified above, and which
become central to the success of Water Management Plans in achieving their environmental
objectives, should be actively resourced and conducted.
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4.7 Resourcing
Resourcing of all of the above must be made available, at an adequate level and on an ongoing basis.
Much of this must be seen as the responsibility of the State government. This is a particularly current
issue, as the State receives substantial Federal funding under the Council of Australian Governments
reform agenda, little of which appears to be made directly available for water management.
If sufficient state/federal funding is not available via an Natural Resource Management process, then
the imposition of a levy to all licence holders is strongly advocated. These levy funds should be placed
in a central trust to be used purely for the administration and conduct of the activities associated with
the Water Management Plan’s environmental mandate.
The following section describes an initial program of activities designed to establish the key elements
for environmental management under the Water Development Plan for Tasmania.
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5. Recommended Schedule of
Activities
This section describes a schedule of recommended activities, aimed at developing the recommended
environmental elements within Tasmania’s water management and development framework:
5.1 Policy development
The following state policies must be developed, with active inter-agency and external consultation (see
above, section 4.2.1 for details):
1. Instream vs Offstream development policy.
2. Flood flow provision policy.
3. Water transfer policy.
4. Water releases from dams policy.
5. Water provision for estuaries policy.
6. Provision of Fish Passage policy.
7. Instream works policy.
8. Policy for Conservation of Fresh and Estuarine Water-bodies.
Development of the recommended policies should be completed by December 2002.
5.2 CAR Freshwater and estuarine reserve system
A major project must be conducted to identify high conservation aquatic ecosystems for conservation
and/or reservation (see section 4.2.2). These must include: wetlands, lakes, rivers and streams,
estuaries and significant groundwater springs;
This project must have the following elements:
1. Collation of existing data on riverine, estuarine and wetland biota and geomorphology;
2. Collection of new data to fill key gaps, most noteably collection of new data on:
- geomorphology of selected  estuaries and rivers;
- wetland aquatic biota;
- groundwater spring biological and physico-chemical data;
- riverine and wetland riparian vegetation;
- fish communities of selected rivers;
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- location of water infrastructure (eg farm and large dams, weirs, races etc).
and including:
- identification of existing monitoring river health index river macroinvertebrate samples to
species level.
3. Analysis of the above data sets to establish a framework and classification of waterbody types
based on environmental data.
4. Development of criteria for conservation and/or reservation of Tasmanian aquatic ecosystems.
5. Development of planning prescriptions and management guidelines for high conservation value
systems.
6. Identification of high value systems requiring conservation and/or reservation.
7. Development of a CAR reserve and conservation system for fresh and estuarine waters, coupled
with management prescriptions and guidelines.
A preliminary step in this project will be to establish steering and technical advisory committees,
whose membership should include relevant technical expertise in the areas of conservation and
resource management, aquatic ecology and geomorphology. A primary task of these committees will
be to oversee the project, develop the conservation and reservation criteria, and propose an interim
CAR reserve system.
An implementation committee, with some membership from both the above committees, should be
established in the final phases of the project to manage the process of review of the interim CAR
proposals and the formal adoption of a CAR reserve system for fresh and estuarine waters.
Independent ‘peer’ review of the process should also be formally conducted throughout the project by
a small, independent peer review group with both technical and resource management and
conservation expertise.
This entire project should be completed within a three year term, from its commencement,
with adoption of formal system and planning prescriptions by  ca December 2004. It will
require a dedicated, substantial investment of new funds and resources over that three year
term.
5.3 Water Management Planning
Water Management Planning must be revised and a formal framework established and adequately
resourced to include:
· Recognition of Water Management Plans as a key means of ensuring integrated management, by
making them a formal requirement under the Water Management Act 1999;
· Formal prioritisation of catchments for water management planning;
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· Formulation of Environmental Water Management Objectives within Water Management Plans;
· Provision of water for ecosystems with defined levels of environmental risk and a formal,
documented, transparent, consultative and independently reviewed environmental flow allocation
process (see section 4.3.3);
· Formulation and implementation of environmental management prescriptions (see section 4.3.4);
· Assessment of the impact of Water Management Plans on key environmental values;
· Provision for a five yearly review of each Water Management Plan, which reviews performance of
the plan against Environmental Water Management Objectives using the appropriate
environmental indicators;
· Formulating and documenting an approach to water management in the absence of Water
Management Plans;
· Formalising links between Water Management Plans and Natural Resource Management  Plans;
· Development of management guidelines(see section 4.4);
· Review of licence conditions against Environmental Water Management Objectives and
guidelines;
· Periodic external audit to identify non-compliance, failure of Water Management Plans to achieve
Environmental Water Management Objectives, knowledge gaps; and
· Incorporating and effectively resourcing compliance assessment and enforcement activities under
each Water Management Plan.
In addition, the following should be established:
· An independent Water Management Plan Review Committee(s), incorporating expertise in water
and natural resource management and aquatic ecology, to review and publicly report on all aspects
of Water Management Plans from a State resource and environmental perspective, including
review of the process for and outcomes of any environmental flow or environmental water
allocation process.
· Periodic establishment of an independent Water Management audit group with relevant expertise.
These elements must be introduced immediately into water management planning, and a
formal framework incorporating them completed by July 2002.
These actions should be provided with sufficient additional (new) funding (over and above existing
resources allocated to these tasks) for:
· Adequate environmental monitoring and assessment activities (currently under-resourced);
· Water allocation compliance assessment and enforcement (including metering and bailiffs);
· Development of management guidelines;
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· Consultative activities in preparation/review of these aspects of Water Management Plans;
· Costs to water allocation proponents for environmental investigations (along the lines of costs
supplied to dam proponents under the Assessment Committee for Dam Construction process);
· Establishment of and support of an independent Water Management Plan review committee(s);
and
· Periodic establishment of an independent Water Management audit group.
A  specific state funding allocation should also be provided for provision/restoration of fish passage
within priority catchments subject to a Water Management Plan (see sections 4.3.4 and 4.3.5).
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